1. An invertible integer matrix A ∈ GL n (Z) generates a toral automorphism f : T 
Proof. Do row and column operations to get the gcd of the B ij in the (1, 1) position and zero elsewhere in the first row and column and then induct on the size of the matrix.
Proof of Theorem 2. By Smith
for some integers k i with k 1 = 0, . . . , k i − 1. Because φ and ψ are automorphisms, # ker(1 − f ) = # ker(δ). Hence
is finite for all k = 1, 2, . . .. Then the dynamical zeta function for f is the formal power series
Note that each orbit of f or period k consists of k fixed points of f k so that log ζ f (t) is the generating function for the number N k /k of periodic orbits of period k. 
is the number of paths in the incidence graph from i to j Hence N k = tr(A k ) is the number of closed paths in the incidence graph, i.e. the number if distinct elements of Σ A which are periodic of period k. Thus
where we have used the formula exp tr(B) = det exp(B) (the exponential of the sum of the eigenvalues is the product of the exponentials of the eigenvalues).
.
Proof. For any matrix B ∈ R n×n
we have
where
is the map on the jth exterior power induced by 
(∆). Then the submanifolds Γ and ∆ of M × M intersect transversally at (p, p) if and only if the
In this case we say that the fixed point is nondegenerate and define the fixed point index of f at p by 
Proof. [1] page 129. 
Theorem 9. Let f be the toral automorphism induced by A ∈ GL n (Z) and assume A is hyperbolic (no eigenvalue on the unit circle) then there is an
A invariant splitting R n = E s ⊕ E u , an inner product on R n , and a number λ ∈ (0, 1) such that Av ≤ λ v for v ∈ E s and A −1 v ≤ λ v for v ∈ E
